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QUARRY ACCIDENTS IN THE UNITED STATES DURING THE 
CALENDAR YEAR 1917. 


Compiled by Apert H. Fay. 


INTRODUCTION. 


Accidents at quarries in the United States during 1917, according 
to returns made to the Bureau of Mines, show a decrease in the 
number of fatalities as well as in the fatality rate per 1,000 men 
employed. The number of fatalities reported was 131, as compared 
with 173 in 1916, whereas the total number of employees reported 
was 82,290, as compared with 90,797 in 1916. In the accompanying 
table, the actual number of employees is reduced to the equivalent 
number of 300-day workers, and all fatality and injury rates are 
calculated on this basis. The fatality rate in 1917 was 1.83, as 

“compared with 2.26 in 1916. Nonfatal injuries, however, increased 
from 175.62 per 1,000 workers (300-day) in 1916 to 185.14 in 1917. 

This report is based upon the 1915 classification of accidents, 
wherein mills, rock-dressing plants, and crushers were considered; 
thus reasonably complete and representative figures for outside 
works are available for 1915, 1916, and 1917. A special set of 
tables presents information on building-stone and crushed-stone 
operations for the year 1917, and there are tables on accidents 
due to the use of explosives, hand and mechanical haulage, and 
machinery. These tables are presented in order that details as to 
the exact causes of accidents may be shown more precisely. Similar 
tables were compiled for 1916 and published in Technical Paper 193, 
“Quarry Accidents in the United States during the Calendar Year 


“1916.” 
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6 QUARRY ACCIDENTS IN THE UNITED STATES. 


Number of men employed, days’ work performed, and number of men killed and injured 


at all quarries in the 


United States. 


Men employed. 


Number killed. | Number injured. 


age »| Equiv- Per Per 
Year. day; alent in| Total shifts. 1,000 1,000 
active,| Actual | 300-day Total 300-day 300-day 
*| number. | workers "| workers workers 
(caleu- (caleu- (calcus 
lated). lated). lated). 
WDE 62s cig x3 5a = vaiciciee 249 | 113,105 | 93,837 28, 151,943 213 2.27 69. 82 
IIS occ t ee nascueeede 24¢ | 106.278] 87,141] 26, 142, 237 183 2.10 88. 81 
233 87,926 | 68,187 20, 456, 157 180 2.64 114. 92 
246 | 100,740] 82,447] 24,734,224 148 1.80 117.30 
253} 90,797 | 76.457} 22,937,178 173 2.26 175.62 
Average for five years. 245 99,771 | 81,614 24, 484, 168 179 2.19 110. 83 
Sadenseees eaedinacszae 261 82,290 | 71,525 21, 457,357 131 1.83 185.14 
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SCOPE OF STATISTICS. 


The tables in this report have been compiled by the Bureau of 
Mines from reports received directly from operators, and represent 
all stages of the quarrying industry. 

Although the Bureau of Mines is authorized to collect data relating 
to accidents at mines and quarries, there is no Federal law compelling 
operators to render such reports. The reports received from opera- 
tors are voluntary responses to the bureau’s requests for information. 
Most of these requests were answered cheerfully and immediately. 
The statistics tabulated represent 2,074 operators who actually 
worked their quarries during the year, so that the statistics, while 
not complete, are thoroughly representative of the industry. The 
number of active operators reporting was about 300 less than in 
1916, due, no doubt, to the decreased demand for certain classes of 
building material by reason of the war. The wider use of cement 
and concrete is also reducing the demand for rough building stone. 

The Bureau of Mines will be glad to receive suggestions from 
State inspectors, and from other persons interested in quarrying, 
as to the form in which statistical data can be presented most effec- 
tively and as to methods of making these data of most use to 
the quarry industry. The tabulation of accidents for comparative 
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purposes in the building-stone and crushed-stone industries, as 
given in Tables 19, 20, and 21, is the result of a suggestion received 
from an operator. 


FORM FOR QUARRY ACCIDENT RECORDS. 


As a result of the work already done by the Bureau of Mines in 
collecting accident statistics, the obtaining of more information on 
the various kinds of accidents has been found desirable. The bureau 
has therefore prepared a form for recording accidents at quarries, 
in the hope that many of the operators will consider its adoption. 
Should they do so, a long step will be taken toward the unification 
of accident records in different parts of the country. This form, 
therefore, is suggested with two objects in view: First, that more 
detailed information on different kinds of accidents may be obtained; 
and, second, that the adoption of the form will help to standardize 
the records. 

The Bureau of Mines has had a number of copies of this form 
printed (Form 6-843) and on request will gladly furnish copies to 
any operator who may consider its adoption. Requests for copies 
should be addressed to the Director, Bureau of Mines, Washington, 
Bee CLASSIFICATION OF INJURIES. 

Many of the States now have compensation laws, and in order to 
conform with their classifications, the bureau’s classification of 
serious and slight injuries is on a 14-day (2 weeks) basis. Details 
by States are given in Table 33. 

The classification and the number of injuries in each group for 
1916 and 1917 are as follows: 


Comparison of quarry accidents in 1916 and 1917. 


Injury. 1916 1917 


t.. Patalsscc7 fen asisivecc cari me atasss besdebeesse sete assaasesaelctedgcaagnebes Taare 173 131 
2. Serious (time lost, more than 14 days): 

A, Permanent disability— 
Totala 26 10 


Partiald 446 B54 

Be DthOPs ao. ccceocsacscoec yas temerdcassacce wats cena ests hetse th aes Fite dgwioe oese 2,194 2, 266 

3. Slight (time lost, 1 to 14 days, inclusive).......... 22.2.2... eee ee eee eee eee | 10,761 10,612 
MOtal es co esccs ts pce esatae ses az eeencs os eles seners sh eh oF eas ote ee seen See sGee 13, 609 13,373 
Menemployed ss <-« onc. ccsakste debs sacals cogs seuoa date Rated ease sag abchpa test cent 90, 797 82, 290 
a Permanent total disability.—-Loss of both legs or arms, one leg and one arm, total loss ofeyesight, paralysis 
or other condition permanently incapacitating workman from doing any work of a gainful occupation, 


b Permanent partial disability.—Loss of one foot, leg, hand, eye, one or more fingers, one or more toes 
any es where ligaments are severed, or any other injury known in surgery to be permanent partia’ 
disability. 


QUARRIES CLASSIFIED. 


The quarries are classified according to the rock quarried, as 
follows: Cement rock, granite, limestone, marble, sandstone and 
bluestone, slate, and trap rock. The tables show the number of 
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persons killed and injured, the number of operators reporting, the 
days’ labor performed, and the rates of deaths and injuries per 
1,000 300-day workers. 

A summary of the more important figures for all quarries in the 
United States during the years 1917 and 1916 is given in Table 1. 
The causes of the accidents are shown in Tables 4 and 5, and the 
percentage of accidents due to any one cause is given in Table 15. 
Wherever possible, comparative figures for previous years are given. 


Taste 1.—All quarries: Men employed and number killed and injured, by kinds of 
quarry, during the years ended Dec. 31, 1917 and 1916. 


1917. 


Men employed. killed. Injured. 
Active Equiva- Per 
Kind of quarry. opera- lent in 1,000 Per 1,000 Widows.| Orphans. 
tors. | Actual | 300-day | Num- 300-day. Num- 300-day 
number.| workers| ber, work- ber, workers 
(calcu- seat 
lated). ae 
10,225 | 10,359 31 2.99] 2,877 277.73 10 10 
15,391 12,950 20 1.54 2,457 189 73 10 9 
38, 882 | 32,999 59 1.79 | 5,792 175.52 31 75 
3,619 3,503 2 57 351 100. 20 2 5 
4,936 | 4,084 4 .99 482] 118.89 4 5 
4,627 3,829 5 1.31 429 112.04 4 7 
4,710 3,831 10 2.61 R54 222. $2 9 4 
Total, 1917........ 2,074 | 82,290] 71,525 131 1.83 | 13,242 185.14 70 115 
1916. 
Cement 13,649 | 13,037 31 2.38] 3,244 248 83 18 39 
Granite... ag 14,454] 11,806 22 1.86] 1,700 113.29 12 24 
Limestone. 41,355 | 34,809 82 2.36} 6,120 175.10 38 75 
Marble 7 4,730} 4,329 5| 1.16 125. 20 3 ll 
Sandstone and blue- 
stone... 272 6,312 4,677 6 1.28 598 127. 86 3 5 
Slate. ... 110 5,346 4,200 ll 2.62 357 85.00 6 13 
Trap-rock . Z 141 4,951 3, 599 16 4.45 856 237. 84 9 15 
Total, 1916 2,335 | 90,797 | 76,457 173 2.26 | 13, 427 175.62 89 182 


GRANITE QUARRIES. 


The figures for granite quarries, by causes and States (Tables 7 
and 8), are compiled from reports of 407 operators, employing 15,391 
men, of whom 9,857 were employed in and about the quarries and 
5,534 at outside works. When reduced to a 300-day basis the total 
number of full-time workers becomes 12,950, and the rates are based 
on this figure. The total reported deaths and injuries due to acci- 
dents are as follows: Number of deaths, 20, or 1.54 per 1,000 (300-day 
workers); number of injuries, 2,457, or 189.73 per 1,000 (300-day 
workers). The fatality rate is slightly less (Table 1) than for the 
preceding year but the nonfatal injuries are considerably higher. 
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LIMESTONE QUARRIES. 


The figures for limestone quarries, by causes and States (Tables 9 
and 10), are compiled from the reports of 1,109 operators, employing 
38,882 men (32,999 300-day workers), of whom 29,148 were em- 
ployed in the quarries and 9,734 outside of the quarries. The average 
number of days worked in 1917 was 255, as compared with 253 in 
1916. The total reported deaths and injuries due to accidents are 
as follows: Number of deaths, 59, or 1.79 per 1,000 (300-day workers) ; 
number of injuries, 5,792, or 175.52 per 1,000 (300-day workers). 


SANDSTONE AND BLUESTONE QUARRIES. 


The figures for sandstone and bluestone quarries by States (Tables 
11 and 12) are compiled from reports of 225 operators, employing 
4,836 men, of whom 3,141 were employed in the quarries and 1,695 
outside of the quarries. The total number of employees, reduced to 
the equivalent of 300-day workers, becomes 4,054 and the ratios are 
based on this figure. The total reported deaths and injuries due to 
accidents are as follows: Number of deaths, 4, or .99 per 1,000; 
number of injuries, 482, or 118.89 per 1,000 (300-day workers). 


CEMENT-ROCK QUARRIES. 


The cement-rock quarries (Tables 13 and 14) are represented by 
71 operators, who employed 10,225 men, of whom 3,945 were em- 
ployed in the quarries, and 6,280 employed in mills and other out- 
side works. The total number of employees, reduced to a 300-day 
basis, is equivalent to 10,359 300-day workers, and the accident 
ratios are based on this figure. The total reported deaths and in- 
juries due to accidents are as follows: Deaths, 31, or 2.99 per 1,000; 
and injuries, 2,877, or 277.73 per 1,000 (Table 1). The high ratio 
of injuries in the cement-rock quarries as compared with other quar- 
ries is probably a result of many cement quarries being worked by 
companies that keep better records and render more detailed reports. 
Many small quarry operators keep no record of injuries. Hence the 
seemingly low ratio of nonfatal accidents in quarries other than 
cement rock, limestone, slate, and trap rock. Also, the reader should 
note that the men in the cement-rock industry worked 304 days 
during the year, or 5 to 8 weeks more than some of the other groups. 
Another reason why the accident rate is high in this branch of the 
quarry industry is the character of rock produced, namely, crushed 
stone. In this connection reference is made to Tables 19, 20, and 
21, in which the accident rates for the crushed-stone industry are 
comparable with those for cement-rock quarries. 

94654°—19—2 
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MARBLE, SLATE, AND TRAP-ROCK QUARRIES. 


Table 2 shows the number of fatalities and injuries by groups and 
causes; Table 13 shows the number of employees and injuries by 
States, and Table 14 shows fatalities by States for marble, slate, 
and trap-rock quarries. 
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TaB.Le 6.—All quarries: Fatalities and injuries per 1,000 300-day workers sa i 
by States, during the year ende Dec. 31, 1917. 
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300-day] Killed. | Injured. | 300-day! 
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Pennsylvania............... 
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South Carolina. -........... 
South Dakota.............. 
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Wyo i 


@ Included in “Other States,’? 
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In outside works. Total. 


ber of 
Killed. | 513 
work- 
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2S 


64 
.78 
36 
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162. 95 | 26, 076 
2.32 f 
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Fatalities, by causes and States, during the year ended Dec. $1, 1917. 


TaBLE 14.—Cement rock, marble, slate, and trap-rock quarries 
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ACCIDENTS BY PRINCIPAL CAUSES. 
Table 15 compares the percentage of accidents from various causes 


in the quarry and at outside works. 


The first column shows the 


percentage of fatalities for the entire industry and the second column 
the percentage of accidents in the quarries on the basis of the total 
number of accidents occurring therein. The percentage of accidents 
due to various causes outside of the quarries is also shown. Such 
percentages are more nearly in keeping with the true hazard of each 
branch of the industry than are those in the first column, which are 
based on the industry as a unit. 


Tasie 15.—All Quarries: Causes of fatalities and injuries, showing percentage due to 
each cause and corresponding rates per 1,000 300-day workers employed during the year 


ended Dec. 31, 1917. 


Number killed. Number injured. 
Per cent of Per 1,000 Per cent of Per 1,000 
total 300-day workers,| total. '300-day workers. 
Cause of accident. ——— ie 
Grand | Class | Grand} Class | Grand | Class | Grand | Class 
total. | total. | total. | total. total. 
1 2 3 
In Bes about quarry 
1. Falls or slides of rock or over- 
Urden ... 2.22... sss eeeeee 18.32 | 26.37 0.34 0.53 . 56 
2. Handling rock at face. 1.53 2. 20 -03 -04 9 11.75 
3. Timber or hand tools. 1.53 2.20 -03 -04 75 
4. Explosives 16.03 | 23.07 -29 46 . 05 
5. Haulage. . pets 11.45 | 16.48 21 33 24 
6. walling into 
face, benches, Cae. 5.34 7.69 -10 .39 
7. Falling from Jpsend derricks, 
é Prone Nehansiig Gis" - 76 10 -01 
Ti or chann 
xt e or han ‘§ 
9. rib its Basle eves s¥aceracoee 
ooo a es Sbvdacas teen sk se 
. Flying objects 
12. Nails, abe 
13. Boilerand air-tank explosions. - 76 1.10 01 ll pel 18 
14. Steam shovels.............-.. 2. 29 3.30 -04 2.51 2.60 4.09 
15. Other causes................-- 2. 29 3.30 -04 15.91 | 16.47 25.92 
DOC, secs vesavcntes? 69.47 | 100.00 1.27 100.00 | 103.55 | 162.95 
In entails: work: 
16; Haulage... 23..5.260503.52505 3.05 | 10. 06 3.38 2.75 7. 56 
17. Raliway comand locomotives.| 6.87 | 22. -13 4.11 3.36 9. 20 
18. Crushers..................---- 1. a -03 3.19 2.60 7.13 
19. Cranes, derricks, ete 1.42 1.16 3.18 
20. Other machinery . 10. 83 8.84 24, 24 
21. Falls of persons... 7.07 5.77 15. 84 
22. Hand tools......... 8.14 6.64 18, 22 
23. Regerictty peatatous 1.05 «85 2.34 
24. Nails. spl ters, etc 3.38 2.75 7.56 
25. Flying objects...............- 12.13 9.90 27.15 
26. Falling objects (rocks, tim- 
bers, etc. et eae eesedep tiaess 76 2.50 -01 10. 76 8.78 24. 08 
27. Burns: +s ..n che weseosss 76 2.50 -01 6. 24 5.09 13.96 
28. Handling rock pee hand. 1.53 5.00 -03 8.89 7.2% 19.90 
29. Other causes. . ¥ 3.05 | 10.00 - 06 19.41 | 15.84 43. 45 
Total.......... 30.53 | 100.00 56 100.00 | 81.59 | 223.81 
Grand total........... 100.00 |........ 1.83 |........ 100.00 |........ 185.14 |........ 
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The fatality and injury rates per 1,000 300-day workers are also 
given for the quarry industry as a unit in columns 3 and 7; the 
quarry rates and the outside-works rates are given separately in 
columns 4 and 8. 

FALLS OR SLIDES OF ROCK. 


Of the total number of fatalities in and about the quarry 26.37 
per cent are due to falls or slides of rock or overburden. This per- 
centage is the largest of any of the 15 causes enumerated. Explo- 
sives rank next with 23.07 per cent. The number of nonfatal injuries 
from slides of rock is not so great as those from handling rock at the 
face, the former being 11.72 and the latter 21.01 per cent. 


EXPLOSIVES. 


The fatalities due to the use of explosives in the quarry amount to 
23.07 per cent of the class total. Table 16, by 10 subdivisions, shows 
the fatalities and injuries due to explosives; 48 per cent of the fatali- 
ties resulted from premature shots, and 19 per cent from transporta- 
tion. As regards the minor injuries, the larger percentage is from 
returning too soon. The detailed classification given in this table 
places before the operator and the inspector further information on 
the handling and use of explosives in quarries, and shows where is 
the largest field for safety work. 


TasBLe 16.—Fatalities and injuries due to explosives. 


be Dk nee 
Tans- ng ing 
A Charg- Tha w-' 
Kind of quarry. porta-| into in 
tion. ing. | ‘old | loose 
holes. | rock. 
Killed ssoscsse2 socess2[o226c5 ecko sls Sencee|ceedeaa|shomecs 
Graniter sacs sscos3lscs tans) sancess os sess s]sSq2see|265e505 
Limestone......... Qh vsraceclosacses Vi |ios sacs 
Marblova 5 deces cscs |edscees [oe aeeds} 2c gesse| tareeseleses oxo 
Sandstone and 
bluestone: 25.555,-|se2s252 [Sacer celeaceses|setvesel sages: 
BLO .5 23550524255 Seal de |notaeseloeesesal's aespshesancss 
Trap-rock......... 9: | Aoonssd| obs pewelscaseealenssehs 
Total....... Als ates sotots Ua ees 
Injured: 
Cement rock....... Gil aes sace B lesisene{osvcass 
HO scotteey soe|eecsews D |asavens 0 Le eee 
Limestone........- 2 6 4 1h ees 
BPD sc bss doa a'c[sedacssles loses |tsaseee| Seep aca leases ol 
Sandstone and 
bluestone........]-..----|.-.---- Bi [s2c6os5|ssseqe0e 
Blate® 2.8 oo snsagt|sacceee Misc osesslksaates|tececes 
Trap-rock.........|-..---- 1 2 tO emeesete 
Total....... 8 10 12 p 1a) Pat 
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MACHINERY. 


Of the fatalities in the quarries 5.49 per cent were from machinery ; 
at outside works 25.00 per cent were from this cause (Table 15). 
Of the nonfatal injuries in quarries 120 out of 450 were due to cables 
and their attachments, indicating a need of making such equipment 
safer. Two of the fatalities were also due to cables. Table 17 shows 
in detail the fatal and nonfatal injuries due to the various types of 
machinery. 

Accidents due to machinery are entirely too frequent and more 
care should be exercised in the endeavor to reduce them to a minimum. 


TaBLE 17.—Fatalities and injuries due to machinery. 


In and about quarry . In outside works. 


Kind of Cables| masts,| and] Oth 
of quarry. ables| masts,| an er 
3 and booms, hoist- | ma- 
lattach-| and ing | chin- 

ments.|attach-| 

1 ea 


oy 


Killed: 
Cement rock.........----]-..-.-- 


Injured: 
Cement rock............- 28 8 23 
Granite................-. 23 27 15 15 
Limestone............... 45 34 | 22 90 
DIO iis woisina's same aos’ 9 | aclaainicte 4 
rina and bluestone. 6 9 2 5 
faidicloe 5 Sie Spe baeoe YS 5 2 2 29 Sawn as 
Pep aeok Meats che ccene. sine 4 8 2 18 
Total.............. 120 92 | 54 


HAULAGE. 


The 16.48 per cent of haulage fatalities in and about the quarries 
has been segregated (Table 18) under hand and animal haulage and 
mechanical haulage; railway cars and locomotives have been added 
for outside works where haulage is responsible for 32.50 per cent 
of the fatalities. In and about the quarries 13 of the 15 haulage 
fatalities were due to the mechanical equipment. At outside works 
240 out of 437 nonfatal accidents were due to railway cars and 
locomotives; the fatalities from railway cars and locomotives were 
nine, as compared with one for hand and three for mechanical 


haulage. 
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TaBLE 18.—Fatalities and injuries due to haulage. 


In and about quarry. In outside works. 


way Grand 
Kind of quarry. Hand | Me- | cars total. 
and | chan- | and 
ica loco- 
mo- 
tives, 


Killed 


8 conolHe 
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see 


@ Does not include “ Handling rock at face.” 


Tables similar to Nos. 16, 17, and 18 were first published by the 
bureau, for 1916, in Technical Paper 193,2 to which the reader is 
referred for additional information. 


ACCIDENTS IN QUARRIES PRODUCING BUILDING STONE vs. 
CRUSHED STONE. 

As different classes of stone—for example, building stone and 
crushed stone—are produced at quarries, methods of quarrying 
must vary, and especially as regards blasting, handling, and trans- 
porting the quarry product. In handling building stone much care 
has to be taken to insure minimum breakage. Furthermore, in the 
production of building stone the least possible amount of explosives 
must be used to prevent shattering. At quarries producing crushed 
stone, on the other hand, the excessive use of explosives is advan- 
tageous, as providing a large proportion of fragments that may 
require no further breaking; also, explosives are used to break 
exceedingly large pieces, so that they will go through the crusher 
without further reduction by sledging. Consequently, there is a 
wide difference in the amount of explosives used to produce these 
two classes of stone. Stone to be used as a crushed product will 
require no care to prevent breakage—in fact, the more breakage the 
better—and for this reason also the accident hazard is undoubtedly 
greater. 


@ Fay, A. H., Quarry accidents in the United States during the calendar year 1916: Tech. Paper 193, 
Bureau of Mines, 1918, pp. 32-37. 
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In order to compare the accidents in these two branches of the 
quarry industry the accident reports of 70 companies producing 
building stone, employing 8,086 men (7,672 300-day workers), and 
112 companies producing crushed stone, employing 11,665 men 
(10,818 300-day workers), were tabulated, as shown in Tables 19, 
20, and 21. In compiling the figures no reports were used which 
did not seem to be complete and to show the operator’s interest in 
the matter of accident records. Therefore the figures in these tables 
should be fairly representative of these two branches of the industry. 

The fatality and injury rates are based on the number of 300-day 
workers as shown in Table 20. The fatality rate in the quarries 
producing building stone was 1.04 per 1,000, as compared with 2.08 
per 1,000 at those producing crushed stone. The difference in 
fatality rates in the outside works is similar, the figures being 0.52 
for building stone and 1.39 for crushed stone. The nonfatal injuries 
in the building-stone quarries were 190.50 per 1,000 (300-day work- 
ers), whereas in the crushed-stone quarries they were 193.35 per 
1,000 (300-day workers). The nonfatal injuries in the outside 
works handling building stone were 153.96 per 1,000, as compared 
with 297.25 per 1,000 in the crushed-stone industry. There were no 
fatalities due to explosives in the building-stone industry, as com- 
pared with three in the crushed-stone industry, and the nonfatal 
injuries due to explosives were 15, as compared ‘with 56. 

No haulage fatalities were reported for the companies producing 
building stone, but 5 were reported for those producing crushed 
stone. The nonfatal injuries from haulage accidents were 20 for 
the building-stone and 207 for the crushed-stone quarries. Nearly 
every comparison shows fatalities and injuries are apparently higher 
in the crushed-stone industry than in the building-stone industry. 
Table 20 shows the fatality and injury rates for the two groups, 
building stone and crushed stone, as divided among the granite, 
limestone, marble, and sandstone quarries. Table 21 shows the 
accidents by causes as well as by industrial groups. The fatal and 
nonfatal injuries are also segregated. 

The figures given in Tables 19, 20, and 21 bear out in nearly every 
detail results brought out in a similar study of the accidents in 1916. 


SAFETY IN QUARRYING. 


Since 1911 the bureau has been collecting and distributing sta- 
tistics relating to accidents and their causes in the quarrying and 
mining industry in connection with its educational campaign for 
safety in these industries. Quarry and mine operators and asso- 
ciations are aiding immensely in this work, a typical example of 
which is the National Lime Manufacturers’ Association of Riverton, 
Va. This organization has issued a poster based upon the text: 
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“One hundred and seventy-one men seriously injured, 6 men 
killed, in one year, in the quarries of one State. The majority of 
these accidents could have been prevented if the following rules 
had been followed.” 

The rules to which reference is made were drafted by eight prac- 
tical quarry men and are based on actual quarry records. For the 
benefit of others who may desire to effect a reduction of accidents 
in their quarries, the rules promulgated by the National Lime Manu- 
facturers’ Association are given below: 


SAFETY RULES PROMULGATED BY NATIONAL LIME MANUFACTURERS’ 
ASSOCIATION. 


1. Reporting Injuries.—In case of accident, no matter how 
slight, even a slight cut or break of the skin, report to your foreman 
at once and have it taken care of in a clean way. During 2 years in 
one State 721 men suffered from infection and blood poison. About 
650 of these cases resulted from neglecting small cuts, bruises, slivers, 
scratches, and nail punctures of the feet. 

2. Loose Rocks Overhead.—When working in the quarry always 
look out for loose rocks above which may fall and injure you. 
A small rock the size of your fist, if it falls 30 feet, may kill you. 

3. Rocks Fall from Piles.—Be careful when working around 
piles of stone. There is always danger that a rock may become 
loosened and fall and strike you. 

4. Stepping on Stones.—Before stepping on a stone always 
look to see that it is solid. A rocking stone may cause you to lose 
your footing and fall and break your leg. 

5. Hoisting Stone.—In hoisting stone with the derrick, there 
is only one safe rule for the men in the quarry to follow. Don’t 
stand under. ‘The moment the stone starts to rise, get away 
to a safe distance. 

6. Swinging Derrick.—When working near the derrick always 
look out for the swinging boom. You are liable to be struck and 
injured by the stone or chain. 

7. Talking to Hoistman or Signal Man.—It is always dan- 
gerous to talk to the hoistman or signal man. Remember that if 
you attract their attention away from their work for only a minute 
it may cause them to make a serious mistake and the lives of the 
men in the quarry may be in danger. 

8. Dragging Stone.—In dragging stone, don’t stand in front. 
The cable or hook may break and strike you, and don’t jump on or 
ride stone trucks; the temptation is great, but the danger is greater. 

9. Wedging Stone.—In wedging stone apart, always insert a 
stone or wedge in the break before you insert your hands. When 
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driving wedges stand in line with your break; many have been 
severely crushed by the stone falling sideways. 

10. Protect your Eyes.—Sledgers and others who work where 
chips and small particles fly in the air, should wear spectacles to 
protect their eyes. Remember, you have only two eyes, and one or 
both may be blinded by a small chip. 

11. Walking on Tracks.—Be careful when walking on the car 
tracks. You are always in danger of being struck by the cars, and 
don’t kick chocks out from under cars with foot; drive out with bar. 

12. Mushroom Heads on Chisels.—Mushroom heads on chisels 
are always dangerous for the reason that when struck by the hammer 
a small part may be broken off and fly in the eye. Many men have 
lost an eye because they did not properly grind the heads of their 
chisels. 

13. Danger at Bottom of Incline.—When the car is going up 
the incline of the crusher or kiln don’t follow it or stand on the 
track at the foot of the incline. There is always danger that the 
cable may break or some other part give way and you may be struck 
by the car and killed. 

14. Sledges Caught in Awning.—Paving cutters should be 
careful to. construct their tents high enough, so that in working, 
the sledge hammer will not catch in the canvas and cause an acci- 
dent to yourself and others. 

15. Blasting—Warning.—The whistle or warning always blows, 
or is given before a shot is to be fired. When you hear warning 
don’t wait—don’t take a chance—but at once run to a safe place. 

16. Report Dangerous Conditions.—Every man in this quarry 
is requested to report to his foreman any condition or any dangerous 
practice which he thinks may cause an accident. The only way 
to have a safe quarry is for every man to do his part. 


How to HanpLE DYNAMITE AND Caps WITH SAFETY. 


The handling of explosives is dangerous business. Every 
man should observe the following rules: 

17. Forcing Primer.—Don’t force a primer into a bored hole. 

18. Smoking Forbidden.—Smoking while handling explo- 
sives is strictly forbidden. 

19. Don’t Let Explosives Fall.—Don’t throw or allow boxes 
of explosives to fall violently. 

20. Use Wooden Tamping Sticks.—Don’t do tamping with 
iron or steel bars or tools. Use only the wooden tamping 
sticks provided for this work. 

21. Care of Explosives.—Don’t allow explosives to lie around 
loose in places where you are working. 
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22. Caps Kept Separate From Dynamite.—Don’t leave 
blasting caps in the same box with or close to dynamite. 

23. Don’t Carry Caps in Pocket.—Don’t carry blasting caps 
in your pocket, and don’t tap or otherwise investigate same. 

24. Removing Blasting Caps From Box.—Don’t attempt to 
remove blasting caps from boxes by inserting nails or any 
sharp instrument. 

25. Biting Caps is Dangerous.—Don’t tighten a cap around 
a fuse by biting it with your teeth, nor by using a pocket- 
knife. Use a cap crimper which is provided for this purpose. 

26. Frozen Dynamite Dangerous.—Don’t use frozen or 
chilled dynamite. Don’t cut or break a piece of dynamite 
while it is frozen. 

27. When Dynamite Fails to Explode.—If a charge of 
dynamite fails to explode, don’t go near it for one hour, it 
may go off and kill you. 

28. Thawing Dynamite.—Many men have been killed 
while thawing dynamite. The following two ways of 
thawing dynamite are safe: 

(a) One of the safest and cheapest ways to thaw dynamite 
is to bury it in a pile of manure. 

(b) Use the regular dynamite thawer which is provided, 
and which if properly used is safe. Don’t under any con- 
sideration attempt to thaw dynamite around an open fire. 


QUARRY AND MINE ACCIDENTS COMPARED. 


Table 22 shows the total number employed and number killed 
at mines and quarries during the six-year period 1911 to 1917, 
inclusive. The fatality rates are based on the actual number of men 
reported employed. 

Table 23 shows the number of men employed and number killed 
in the quarries and in the coal and metal mines of the United States, 
with the fatality rate based on the actual number employed and 
the time worked. It also compares these industries on the equal 
300-day basis. ; 

Table 24 shows the percentage of fatalities by principal causes, 
for comparative purposes, in metal mines, coal mines, and quarries. 
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TasLe 22.—Quarries, metal mines, and coal mines: Men employed, number 
killed, and fatality rates per 1,000 men employed, by years, 1911 to 1917. 


Coal mines. Metal mines. 
Year. Number killed. Number killed. 
eet oad 
employ employed. Per 1,000 
Total employed 
WO easiadaccades coteccncsbisskeges 728, 348 - 65 165,979 4.19 
1912s c5 i acnccede SoaecbIeScucceeese 722, 662 35 169, 199 661 3.91 
NOS one psresacadas gos pases Dacha tans 747,644 73 191, 276 683 3.57 
1914s ce dVenes cc aembsesecgseeaweas 763, 185 22 158, 115 559 3. 54 
1916s cacc ns ceset sapecgeeee wants ss 734 008 09 152, 118 3. 64 
19%C 2 eacs games s omedeseecUwNe<<ewen 720,971 - 09 & 697 3.41 
OD cccsarmagseeasnoreacesveasmnshss 757,317 - 56 200, 579 4.26 
Quarries. 
Year. Number killed. 
oe 
employed. Per 1,000 
Total. | employed. 
110, 954 188 1.69 1,005, 281 3, 539 
113, 105 213 1.88 1, 004, 966 3, 293 3.28 
106, 278 183 1.72 1,045, 198 3,651 3. 
87, 936 180 2.05 1, 009, 236 3,193 3.16 
100, 740 148 1.47 986, 866 2,970 3. 
797 173 1.91 1,016, 453 3,096 3.05 
82, 290 131 1.59 1, 040, 186 3, 682 


TaBLE 23.—Quarries, metal mines, and coal mines: Comparative statement of 
fatality rates based on actual number of men employed and the equivalent in 300-day 
workers. 


Basis of figures. 
Men Number killed 
employed.| killed. employed.| killed. per 1,000 
employed. 
Quarries. 
Average number employed.......... 90, 797 173 82, 290 131 1.59 
Number of 300-day workers. ........ 76, 457 173 71, 525 131 1.83 
Metal mines. 
Average number employed.......... 204, 685 697 200,579 852 4,25 
Number of 300-day workers. ....-... 192, 455 697 192, 085 852 4,44 
Coal mines. 
Average number employed.......... 720,971 2, 226 757,317 2,696 3.56 
Number of 300-day workers.........| 565, 766 2, 226 634, 666 2, 696 4.25 
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TABLE 24.—Quarries, Metal Mines, and Coal Mines: Principal causes of fatali- 
ties, showing percentage due to each cause, by years, 1911 to 1917. 


Cause of death. 
Falls Haul- 
of over- age 
burden, an 
roof, |Explo-| han- | Fallsof| Elec- |Machin-| 
quarry | sives. | dling |persons.| tricity.| ery. 
mate- tock, 
rial, ore, ore, or 
or coal. coal. 
26.60 | 20.21 8.51 1.07 9.04 
11.22 7.63 | 15.39 2.45 3.16 
6.02 | 17.13 1.28 3.73 1.51 
22.06 | 27.70 8.92 1.87) 11.74 
14.22] 10.28 | 13.92 3.78 3.78 
6.08 | 19.14 1.36 3. 64 1.65 
24.04 | 23.50 9.29 2.73 | 12.57 
13.03 | 12.88] 12.30 3.81 4.39 
4.95 | 18.31 1.80 3.16 1.80 
19.44 | 18.33] 12.78 1.67 6.11 
10.73 | 10.20] 16.10 3.04 2.50 
5.95 | 18.79 2.85 4.07 1.87 
18.92 | 15.55 | 11.48 2.03 9.46 
14.10] 10.49] 15.91 2.53 1.99 
6.83 | 18.64 1.37 4.36 1.68 
16.18 | 19.66 8.09 4.05 | 16.76 
12.77 | 10.04] 14.64 3.73 2.58 
6.56 | 20.89 1.39 4.36 1.89 
16.03 | 24.43 | 11.45 1.52 | 15.27 
9.27} 10.33] 13.15 2. 23 2.00 
4.12} 22.11 -96 3.52 2.34 


Gasand 
dust | Other 
explo- | causes, 
sions, 


Total. 
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VALUE OF QUARRY PRODUCTS. 


Tables 25, 26, and 27 compiled from statistics published by the 
United States Geological Survey, are printed to show the magnitude 
of the quarrying industry in the United States. 


TaBLeE 25.—All Quarries: Value of quarry products, by years, 1891 to 1917.4 


Portland All other 
Year. Limestone. Lime. Granite. Trap rock. coment: cement.? 

bt Beers ¢ $15, 792,000 a $13, 867,000 |........--.... $967, 429 $5, 704, 008 
7 Rosier -.| ©18, 342,000 a 12,642,000 |... 22.2. sscect 1, 153, 600 5, 999, 150 
1908S. ss 3ece2 eres s-| ©13, 947, 222 a 808, 934 |... we waceee 1, 158, 138 3,251, 757 
Rcossae seseseee| 16,190, 118 a 10,029,156 |...2222..2....| 1,383,473 3,635, 731 
1895.........-. ----| 9,974,222 | $6,588,822} 8,804,328 ]....... sakeaes 1, 586, 830 3, 895, 424 
1906 34 35 p5cneckget 8,387, 900 6,327, 900 7,944,904 |... eee eee 2,424, 011 4,049, 262 
WR07 ioc. candataned 9, 135, 567 6, 390, 487 $,905, 075: |. s.ccccoe.sean 4,315, 891 3, 862, 392 
AROS. <3 3 sxc es 25282 9,956, 417 6, 886, 549 9,324,406 |............-. 5,970, 773 3, 888, 723 
1800s 3c05saccc05e5 13, 889, 302 6,983,067 | 10,343,298 | $1,275,041 8,074,371 4,814,771 
1900 ssi nt teseee. 13, 556, 523 6,797,496 | 10,969, 417 1, 706, 200 9, 280, 525 3, 728, 848 
19012. c3223s60a55 18, 202, 843 8,204,054 | 14, 266, 104 1,710,857 | 12,532,360 3, 254, 429 
M002. ow nscce cu seees 20, 895, 385, 9,335,618 | 16,083,475 2,181,157 | 20,864,078 4, 502, 302 
1908 secs ois a5acee52 22, 372, 109 9,255,882 | 15,703, 793 2,732,294 | 27,713,319 4, 228, 022 
W004. .occcesscncezs 22) 178, 964 9,951,456 | 17,191,479 2,823,546 | 23, 355,119 2,676, 801 
a eee 26, 025, 210 10, 941, 680 17, 563, 139 3,074, 554 33, 245, 867 2,685, 676 
1906........2...2.- 27,327,142 | 12,480,653] 18, 562, 806 3,736,571 | 52, 466, 186 2, 836, 091 
190} os tes setvacaed 31,737,631 | 12,656,705] 18,064, 708 4,594,103 | 53, 992, 551 1,911, 300 
IQS. 2: 2s .2acsccsad 27,682,002] 11,091,186 | 18, 420,080 4,282,406 | 43, 547,679 929, 977 
1909.5 33st a5tse<ces 32,070,401 | 13,846,072 | 19, 581, 597 5, 133, 52, 858, 354 772, 209 
20, 541, 967 6,452,141 | 68, 205, 546, 292 

21, 194, 228 6,739,141 | 66, 248, 817 456, 319 

19, 223, 302 7, 560, 67, 016, 928 444, 585 

20, 793, 800 9, 289,809 | 289, 106,975 443, 552 

20, 028, 919 7, 865, 998 | > 80,118, 475 414, 728 

IDS: .225.222.23258 35,220,866 | 14,424,036 | 17,864, 439 8, 489,222 | b 74,756,674 398, 428 
19165: :5ssssa2e5000 41,309,599 | 18,509,305 | 17,456, 838 7, 666, 297 | d 104, 258, 216 430, 874 
WU7E6 os seccnas eens 46,263,379 | 23,807,877 | 15,544,957 7, 570, 885 | > 122,775, 088 435,370 


a Compiled from Mineral Resources of the United States, U. S. Geological Survey. 
> Value of shipments. 

¢ Includes limestone used for manufacture of lime. 

4 Included in limestone. 
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TaBLE 25.—All Quarries: Value of quarry products, by years, 1891 to 1917—Contd. 


SES8 83225 


mm me 


ro 
S522 $35Ss 


o 


, 


234) 983, 972 


Miscel- 
laneous. 


Bluestone, 


8,075, 149 
439 
762 
231 
052 


7 
6 


147, 
753, 


WMO. secencsveuces 


1005 3/2. sicuseeee.| 


1801... cccccsccncs 


¢ Included in sandstone. 


6 Includes bluestone. 


@ Estimated. 


A 


SITY 


N UNIVER 


®) 


Original fror 
TC 


Ec 
c 


PRINC 


Digitized by Google 


QUARRY ACCIDENTS IN THE UNITED STATES. 


' 48 


(a) | | ¢98 ‘oer 918‘8t0‘T | 000 ‘cor 
Tre’Z10"9 | zzo%se unr TPE ‘cRe 


SSS ae tone $50 ‘LE9 ost ‘266‘T | Z0F ‘TIS 
Kad! NPs 2e22 THe 812 ‘ee9 866 ‘FS 


gb ‘s00‘T | 128996 


£18 ‘269 'F 
Tsz ‘298 ‘€ 


ee LIMOSST WwW 
tddjssisstyy 


“TRAC 
** 8131005) 
te ab omy (a), (a) e278 ‘st | eLb ‘oe $26 ‘906 ae oe eoleO 
imei eerie 062 ‘20 “2$ | OFT ‘8e6 220 ‘eer ‘T_ | 086 ‘e68 12S {L1z >" BIUIOSITCD, 
sadegaeuped Uleacvaveesoys oog‘cgig [777-7777 | 89 ‘ZOr 608 ‘F9 TIMES See eegee Ler Sse enree hse 2s ea Sets ese eto eye Te RpSE yr 
Cw ewccccacvelecerseecseselncccccsecscclcescecescens ZOL ‘E0eS 06g ‘6 118 ‘86 RSS ESOS SESE RIES ENTS SS Shs Cae IES + eee Mets CP Oe ASOT 
papesecctess|pPrecate cera |vece ceo oisfaraniresst pace sesecs see pearhsvot ees BP ORST a Re eae PSs Re castes STs USNR ORS tas BYSUTV 
sexesenenas (a) veserersesseleeeeeeeeeees| rpotgreg | gootzreg [occrrtectccteccccccce et eeetereeeteeeeeeeeteeeeeeeeeser === BUTEGUTY 
eepeah “(sjuem |-(y001 dey) 
r P *queuIe0 -drys) S001 P 5 ‘ 
2481S cease “MEA | samo py | yuu pojeyor O7TUBIy oury | ‘euo;seuyy 09818 
pice ll puryog | pus yeseg 


o'9I6l ‘18 ‘9aq papua svah ayn burunp ‘sang fg ‘sonposd fusonb fo anjng :8atssvng 2. ~¥—9% BTAVL 


Google 


49 


QUARRY ACCIDENTS IN THE UNITED STATES. 


“pure Arey sopnpouy p «<S8781S JOY1O », UI pepnpouy q 
“eyuealAsuuay U] pepnpouy > “AOAIMG [BI]ZOTOOH *g */A “9TST J0J $9361g PorTU ey} Jo SeoMOseY [BIOUTY WOI pozidwo,) v 


Tat ‘eso‘2 | pz8‘0sh — | 912 ‘sea ‘SOT 888 ‘99% ‘LT | S08 ‘609 ‘ST | 669 ‘60 ‘TF Te0L 
zgz‘tte‘T | 6c ‘ere | L19‘6b8 ‘OL 992 “6LI saqeig 18y10 
eebgiestsces|ouee cer saes[eceecerecentlnecetss na svelZeee ewes te! Burw0s 
paeGtoegeced| odeasivascez|inescsedosee TISUODSTAL 
es (9) BIUIZITA SOM 
(a) 6LL ‘LbF woysuTYyse MA 
srsentneacealesseees oof ah ShULSITA. 
Bl eee gpe'e90'e [orreeececeee[eeeeeeeceeeefeeseeeeeeeee steeeeeteteteteteeeesttttteesceseceeeeeeenseeeeeeseeeee= TUOHTOA 
q eee 799 ‘29% ‘T i i errr rs yen 
& 4 777] POT ‘Zar ‘6 Ee aE AGL TED LTS. SUL aK SEXOL, 
992 '000°T a ela 7s ie ee ee - - gassoua L 
senna 22>) Se ee) Ce rs roe oeee teed pre eee ese (a) 220 ‘bE cep ‘61 ed Boxed yynog 
S pdeiir nakin ease OMEN ipspeseeeeee lseseseeaeoe ipesesooee Y790%  a Dc BUTOIED WINION 
see gene ucees|veyedesegess|cavesecstaes|ey vesesesess[ecaccsecunel te 162 ‘189 (a) (a) puxjs] epoyyy 
dasnressasve| aviecrsorttfrcoetadsneeale dant ensaral:otpe consbealusanarstv inal Sesesee<yed Geb "oe: — |peateetenees| te - orgy 110g 
Gee ‘set | IZ‘LOTP |r tito 862 ‘S16 ‘2 8989 | eeg‘zeg‘e | eeo‘L9T's |"” vruealAsuueg 
(a) ee (9) 080 LI 682 ‘Ge (a) Ce u0d01Q, 
nae 623 ‘FZ , See ‘881% - 16S ‘08 (q) ogee ‘9T¢ eee ee eee ree eM0yrTAO 
TT 21) TSE 26 T 6F6 ‘LISS Be iene | BOD: BOKe Ge) QGONLGR Ge f| Sz SST PGES: Hee Re geese thcg rarss aes oases oeege ee setet se. o1uo 
(a) 280 ‘862 ‘I (a) SIP ‘GL ** BUTTOIED YHON 
899 “FIL 608 ‘Zen ‘¢ 6II ‘s9e 999 ‘9e9 982 ‘ego ‘g ee ee ee eee eee eee eee eee eee eee e eee e ee ene HIOX MON 
ORR RE [verccretece[eeeteteceeeeeeeccesesesfoneeetetees | (a) 019 Cg) [seeseeees cette dalated eos eaeaicas set esaaet ates salads ecee oorKoyy MON 
GeO ‘OF £29 “PES ‘Z (42 Tt 680 ‘9% 610 ‘Ska eee eee eee eee eed Aasior MON 


Google 


QUARRY ACCIDENTS IN THE UNITED STATES. 


50 


(q) eeeccenceces 


TIS “Z€6 ‘T 


290 ‘£09 
66S ‘F63 ‘T 


se eeeeee 9"! ope 'eROTT [notte t teeter 


zis foe 986 ‘F2Z 
$16 ‘Ceb‘T | 229 ‘629 ‘T 
(a) 
¥0L ‘611 SEL ‘SSE 
289 ‘268 C68 ‘OEE 
696 ‘916 6E ‘89 


9Ls ‘F69 619 ‘L0E 
TI8 ‘086 


L18 ‘%Z0‘T 
90L ‘E29 
£86 ‘61S 


899 “F6F 


eueIpul 
SIOUNTT 
S iunataat eae sao. sts tee eta aE E Tee aE deen 


TremeyL 
spabbganthaehe ches Seas titaee tev eaet Seay eR SORTE epuoLa 
aeMepod 
ynotjaouu09 
Lipwuw he anaes eso EEas Rake bse Medea Rees as aes opes0jog 


“** BEIOTBOD 
Eta de da Roeto tings PebaS See 52-scaees gaetass es sesueyly 


eyStLy 
Bureqely 


ese eeeeeseslaasesceseses (a) 
(a) Stee ee el 959 ‘068 ‘ 4 ‘ peer yee €or S 
(9) 6LE SE $0S “60S 160 ‘966 ‘LS | S¥o"OST TS | SPF y . 
seeseeteecee) eT ‘gg OM Re ae ore Gh re 26S ‘ZIT «| $9°F8 
Cope OO CM ica, ciehind cha acces maaan Fe, a 966 ‘61T | H9‘OFT 
Seisbe sereeeeleseeeeeeeene] gen ty Tg TIZ ‘eses | 806 ‘822 ‘IS 
*(oqtzqrenb (syuaur “Qoor 
SnOSUyT arerg Sach porike ‘aiqaeyy |, WzOmIOO ~drys) oo ‘oqyaeiy ‘omy ~— (| ‘auoysomry 
-[20STW Surpnpout) 19410 [TV pueieaial payeyar 
auo}spues T pus y[eseg 


“9781S 


v'LIGE ‘18 29 popua svah ayy Burwnp ‘sang hg ‘sjonpoid fusonb fo anjoA :saisavng 2~¥— lo ATAVL 


Google 


51 


QUARRY ACCIDENTS IN THE UNITED STATES. 


“pure Arey Sapnyouy p «S9}C19 10Y1O ,, UT papnyouy ¢ 
“eluvA[Asuueg Ul pepnypauy “£aAING [BITSOTOO “gG “A ‘ZTGI JO} sa1V1g pazfUA oY} JO seoMOsoy [eIOUT]Y Woy papidu0g o 
ovo ‘£66 996 ‘6pL‘9 | Tep‘ets‘s | use‘ose’s | OLE ‘sep 980 ‘a22 ‘eet! see ‘ons‘2 | Loe ‘pHa ‘aT | 2u8 ‘208 ‘ed | GLE ‘E9s ‘Om [TTT LIGT ‘T83O.L, 
120 ‘T8é Ost ‘ove GE8 ‘0S TST ‘909 $216 ‘868 918 ‘89 ‘SI | 629 ‘eve 090 ‘09 689 ‘ZH Ost ‘rT. |” “saje1S 1OYIO 
f > Suro A 
ve as “"" UTSUOOST A 
Detensvacssslice rete essat mem etteee. Womeonee, oat Scie taneres casite ee scanmeeerss okeane BIUISITA 459A 


“*"") 689 ‘T9F ‘T 
“"""| g¢e ‘199 ‘E 


(q) 
Be ee [eSB EGO ENR Malad pot oe dal Peete c saeel ume ac sel oeseaa cee (a) 68¢ ‘Le OETIOR oP Pag ORES are Os ose reg reas tes sees BjOXBC yng 
Ad kiee tloeaen nets a! ica ve cscecdaee cadet of lesetaoee nana Tes 12 Peon cere Ss ence T ee yes re seees estes --Buqjoreg YyNog 
"| 6LL ‘22h (9) KQyy (gle Re eee He SPIES STP Seat STS pues] epoyy 


‘ ‘4 ‘ ‘ a ee (es 5 ‘4 i? i? , | eaten ae 6EI (62 ‘ Larepeeeaal b OOTY 010g 
£08 ‘E81 OL ‘908‘E | 616 ‘F6L‘T 7777] see ‘Bis ‘ve | ¥99‘s21‘T | sPz ‘Ee 920 ‘006‘2 | #22 ‘689 ‘OI |” vruvafAsuuog 
(a) (9) OLL ‘228 (a) $90 ‘OF 686 ‘F Ba aes a teas wer Fg kee ee m08010 
960'o “777] 6b ‘e89 °% "| 120 ‘ze CaN NGO TEGLG = eee eae see ee ek a ey nies em cna BUOeTAO 
ae ARES J wavserer | OS | Sila” “ease ISR 
i i He) jl Sakvakae oManeteto iy ussasbe res teres yore, WH 
289 ‘09L ose ‘$9 STS ‘est goog ‘268 ¥18 ‘EIS ‘E 77710 X MON 
(a) pSEr Seo oraleeaeen ge ae eee Y (a) Lee ‘21 (a) “OOFKOW AVON 
‘4, 
seu ‘9 of tea 996 ‘eze‘T | 228 ‘Lb 816 ‘ST Lb ‘€1P ~-£0S10f MON, 


Google 


52 QUARRY ACCIDENTS IN THE UNITED STATES. 


TaBLE 28.—All Quarries: Men employed and the equivalent in 300-day workers, by 
States, 1913 to 1917. 


Actual number employed. Equivalent Bt oy, workers (cal- 
State. 
| 1913 1914 | 1915 1916 1917 1913 1914 1915 1916 1917 
Alabama...........-. | 1,787 | 1,362] 1,271 | 1,523] 1,588 1,120] 1,080] 1,273 | 1,466 
‘ATIVOND. 3253552235500 133 130 65 197 199 69 162 178 
Arkansas............- 257 376 287 316 264 235 218 255 196 
California............ | 3,496 | 3,863) 3,692] 3,473 |23, 192 3,179} 3,136 | 3,093 | 3,266 
Colorado............- ’ 928 750 | 1,106 6 935 b 520 671 | 1,099 789 520 
Connecticut.......... 2,227 | 1,250] 1,149 982 751 934 990 898 
Florida. -..<-2220633 | (ce) 291 368 208 271 248 307 182 
GOrfia.scsstesssc723: | 2,015 | 1,632} 1,915) 1,710 887 1, 1,503 | 1,381 691 
oF ae ee eg | 2 1 7 144 114 74 120 116 
Illinois............... 5,647 | 3,380 | 3,588] 3,449] 3,611 2,601} 2,818] 2,942] 3,158 
Indiana.............- 5,244| 3,665 | 47840] 5,354] 4219] 4/300) 2) 33908 | 4) 3,423 
ToWas si ot2cec5o0 scenes 1,169 974 | 2'077| 1,917 | 1,340] 1,191 674 | 15887] 1,801 1 
Kansas... secs osisie3 2,100 | 1,157 | 1,218} 1,157 | 1,086] 1,308 77 809 952 | 
Kentucky............ 2,318 | 2,087 | 1,929] 1,920| 1,390} 1,480 | 1,357 1,089 | 1,168 875 
AMO; 20032355c5s0055 ,257 | 1,613 | 15851] 1,614 | 1,755] 1,966 | 1,339] 1,431 | 1,417] 1,563 
Maryland............ | 2,419] 1,744| 1,550] 1,660] 2,781] 1,908} 1,307] 1,335] 1,500! 2,677 
Massachusetts........ 4,245 | 3,169 | 3,283] 27902] 23449] 3,480 | 2)349| 2) 790] 25353 | 2,003 
Michigan............. 1,811 | 1,731 | 1,502] 1,554] 1,067} 1,486] 1,311 | 1,244] 1,327 990 
Minnesota............ 2,161 | 1,576 | 1,791 | 1,824/ 1,663} 1,746] 1,057] 1,430] 1,529| 1,221 
Missouri............. 7042 | 43492 | 37278] 33186 | 33217] 33119] 37557] 2,457] 2,672! 2) 
Montana . 2: ociscecess 165 7 199 281 1 1 188 195 287 
Nebraska............ 533 453 473 305 262 384 302 319 244 
Nevada... sis-nsees2. | 59 64 93 (¢) 36 41 73 | (¢) 
New Hampshire... .. | 865 966 | 1,457 958 726 786 | 1,084 612 
New Jersey.........- 3,180 | 2,748} 2,837] 2,171 | 1,907] 2,614] 1,954] 1,941] 1,516) 1,468 
New Mexico......... 182 176 226, 207 304 140 111 162 96 109 
New York........... | 5,190] 4,902| 5,745 | 5,348] 4,661] 4,122] 3,675| 4,437] 4,077| 3,798 
poe Carolina. ......| 992 1,546 1, 787 786 675 | 1 766 | 1,594 
Ne NE eh 7,930 | 6,328 | 7)500| 6,189] 4 6,488 | 5,044] 63544] 5,408] 4 
Oblshcina Gains sasasae 448 630 6 4 667 
Oregon..... peeresaess 228 246 307 304 196 89 125 156 156 92 
Pennsylvania........ 22,009 | 18,726 | 22,618 | 20,618 | 18,020 } 18,795 | 14,942 | 19, 280 | 18,217 | 16,423 
Rhode Island........ 1,007 572 717 391 389 826 487 627 343 348 
South Carolina....... 365 298 206 214 180 316 243 93 159 133 
South Dakota. ....... 346 172 339 318 140 208 115 233 164 98 
Nennessee......-.-.-- 2,373 | 2,174 | 2,622] 1,990] 1,564] 2,113] 1,680] 2,042/ 1,572| 1,182 
MORAG. -. cove scot 328%. 1,211 | 1,084] 1,213] 1,235] 1,351] 957] 810] 889] 1,149! 1,197 
sani eeaveveasaaced 429 4 314 321 202 7 9 
Vermont............. 4,036 | 3,675 | 6,594] 4,680] 4,588} 3,837 | 3,301] 6,147] 4,441 | 4,509 
ssaiteSastezs 2,760} 2,433] 2,183] 1,759] 1,892] 2,217] 1,905] 1,749] 1,473| 1,585 
Weenie DS iss wenn 1,078 | 1,430] 1,165 979 859 980 | 1,000 983 774 526 
West V: peinia ieee 2,619} 1,039] 1,192] 1,280] 1,708] 2,276 727| 903] 1,087] 1,620 
Wisconsin............ 2,916 | 2,612] 3,601] 3,125] 3,143] 2,105| 1,860] 2,724] 2,613| 2,431 
Wyoming............ 125 74 82 52 119 98 60 52 32 89 
Other States......... 797 271 216 85 134 694 180 174 62 115 
Total.......... 106,278 | 87,936 |100,740 | 90,797 | 82,290 | 87,141 | 68,187 | 82,447 | 76,457 | 71,525 


a Reported by the Industrial Accidents Commission of California. 
> Reported by Fred Carroll, Commissioner of Mines, Denver, Colo. 
¢ Included in “Other States.” 
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TasLe 29.—All Quarries: Days of labor performed and average number of days quarries 
were operated, by States, 1913 to 1917. 


Days of labor performed. Average days active. 
State. 

1913 1914 1915 1916 1917 1913 | 1914 | 1915/1916 1917 
476, 934 336, 187 324,019 | 381,970} 439, 886 247 | 255 | 251 | 277 
29; 796 20, 762 14,198 48,619 53, 406 160 | 218 | 247 | 268 
49, 380 70, 358 65, 286 76, 526 58, 654 187 | 227 | 242 | 222 
920,500 | 953,650] 940,804 927,759 | 2979, 940 247 | 255 | 267 | 307 
252,948 | 201, 280 329,694 | 6 236,760 | > 156, 000 268 | 298 | 253 | 300 
562,344 280, 093 296, 983 269, 450 199; 169 224 | 258 | 274 | 265 
(¢) 81,320 74,540 92,192 54,527 279 | 278 | 251 | 262 
528, 001 418,015 450, 958 | 414,320 207; 150 256 | 235 | 242] 234 
51, 736 34, 237 22) 117 36,015 34; 753 148 | 177 | 193 | 241 
Tllinois....-....---+- 1,171,720 780, 165 845, 391 882,700} 947,549 231 | 236 | 256 | 262 
i 1 289; 934 885, 824 | 1, 172, 522 | 1,279,616 | 1, 026, 902 242 | 242 | 239 | 243 
"357, 308 202,141 566, 073 | 540, 205 "386, 144 208 | 273 | 282 | 288 
392,310 230, 888 242,791 285,598 | 239,738 200 | 199 | 247] 221 
443, 859 407, 205 326, 655 350, 363 262) 565 195 | 169 | 182] 189 
589, 666 401, 830 429, 239 425, 236 468, 908 249 | 232 | 263 | 267 
Mary) ‘land imevanawees 572,477 392, 088 400,575 | 449,943 803, 039 225 | 257 | 271 | 289 
ae 043; 995 704; 890 836, 981 706, 012 601; 029 222 | 255 | 243 | 245 
"445, 651 303, 273 373, 086 398, 184 296, 904 227 | 248 | 256 | 278 
523,922 | 317,063 431, 630 458,778 | 366,246 201 | 241 | 252 | 220 
935, 792 | 1, 067, 133 737,210 | 801,470 841) 271 238 | 225 | 252 | 262 
46, 883 59, 444 56, 529 58, 408 85, 983 223 | 284 | 303 | 306 
115, 126 90, 457 95, 806 73,127 68, 251 200 | 203 | 240 | 261 

10, 650 12,190 3 312 21,798 (¢ 190 | 308 | 234 | (¢ 

217,873 235, 848 325, 276 183, 678 133, 732 244 | 223 | 192 | 2 
784,152 586,230} 582,181 454,849 | 440,485 213 | 205 | 210] 231 
42,000 33, 231 48, 553 28, 805 32, 795 189 | 215 | 139 | 108 
1, 236,571 | 1, 102) 610 | 1,331,108 | 1, 223,053 | 1, 139, 268 225 | 232 | 229 | 244 
* 235, 686 202, 630 407,270 229, 875 478, 050 217 | 263 | 267 | 268 
6) (Vanes -| 1,946, 262 | 1,513,392 | 1,963,011 | 1,622,397 | 1, 293) 734 239 | 22 | 262] 253 
Oklahoma........-- 120, 998 , 256 158, 916 199,984 | 7186, 022 227 | 252 | 241 | 306 
OVOROt. ca0s sss cesses 26,724 37, 439 46, 821 46, 705 27,450 152 | 153 | 154 | 140 
Pennsylvania. -| 5, 638, 616 | 4, 482,573 | 5, 783, 791 | 5,465,022 | 4,927,015 239 | 256 | 265 | 273 
Rhode Island....... 947, 798 146, 249 188; 178 102, 972 104, 512 256 | 262 | 263 | 269 
South Carolina...... 94,747 72,826 27,956 47,794 39, 869 244 | 136 | 223] 221 
South Dakota. 62, 266 34,534 69, 971 49,173 29, 486 201 | 206} 155 | 211 
633, 848 503, 869 612, 589 471, 645 354, 731 232 | 234 | 237 | 227 
287, 020 242,932 266, 703 344,766 359, 098 224 | 220 | 279 | 266 
94, 250 96, 343 60, 657 107,077 140) 611 225 | 242 | 278 | 292 
---+-| 1,151, 218 | 1,017, 244 | 1,844,041 | 1,332,308 | 1, 352, 526 277 | 280 | 285 | 295 
665,052 | 571,355 524,846 | 441, 835 475,619 235 | 240 | 251 | 251 
293, 894 299, 888 294, 888 232, 229 157, 842 210 | 253 | 237] 184 
682, 927 218, 216 270,822 | 326,143 486, 036 210 | 227 | 255 | 285 
631, 605 558,130 | 817,308 783, 782 729, 332 214 | 227 | 251 | “232 
29, 520 17, 928 15, 685 9, 582 26, 600 242/191 | 184] 224 
208, 278 53, 941 52, 254} 18,455 34, 530 199 | 242] 217] 258 
ie 142,237 (20, 456, 157 24, 734,224 2, 937,178 (21, 457, 357 233 | 246 | 253 | 261 


@ Reported by the Industrial Accidents Commission of California. 
y ba orted by Fred Carroll, Commissioner of Mines, Denver, Colo. 
cluded in “Other States.” 
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Tas_e 30.—All Quarries: Fatalities and injuries, by States and years, 1913 to 1917. 


Number killed. Number injured. 
State. 
1913 | 1914 | 1915 | 1916 1913 | 1914 | 1915 | 1916 | 1917 | Total. 
Alabama........---- 2 2 2 3 3 120 78 81 162 214 655 
woscdeceecccs| Ll lscsccalsccscslccsssslssicees| 4 3 4 1l 27 
pissecsevera[soecealacsosals lL lesoens 20 19 29 7 90 


3 7 4 2 16 
55 50 80 60 295 
l4 10 24 13 82 


53: 2, 

451 466 797 675 | 2,823 

89 320 383 329 | 1,228 

2 4 5 100 128 88 310 97 723 

4 Ml ecease 1 115 95 69 81 154 514 

3 3 3 4 |...... 26 38 42 93 205 404 

2 rs 7 2 4 99 116 329 341 510] 1,395 

5 4 9 9 7 415 468 542 526 509 f 2,460 

5 7 3 4 1 262 283 259 431 169] 1,404 

2 a oe 5 2 164 136 245 317 307 F 1,169 

5 7 6 3 5 433 263 381 534 586 | 2,197 

Dlessece 1 1 9 14 16 34 25 27 116 

9 20 7 15 56 

1 6 1} (¢) 8 

New Hampshire.... 42 84 48 24 243 
New Jersey. ..------ 257 278 
New Mexico. 3 101 49 
New York. ......... 496 613 
North Carolina. ..... 108 53 
Ohid<6<<2 5585 686 816 
Oklahoma..........- 44 108 
OPEZON: 25055. sceicct]iaseslosecss| 2] De [eacan. 13 44 
Pennsylvania 1,389 | 1,429 
Rhode Island......-.) 2/ 2{ 1| = 1)...... 32 17 
South Carolina. 2 57 54 46 
South Dakota. 2s .52}s sscus scenes laws Se slsceews sess slp cecuca 7 2 52 
Tennessee. ......---- 95 99 112 
TOXAG: 5 fos3s8540500 321 158 126 
Utah..... 41 39 25 


Virginig 2... ds05< a0 
Washington. . 5 
West Virginia....... 


oOo orb oFe bw 


Wisconsin.......-... 
WYOMING. 2 oc. 255.55 | 5 oenss|sicwaselacedss|secneelsenerebense sien 7 5 3 
Other States........ 


Total....-..-..- 183 | 180 148 | 173 | 131 7,739 | 7,836 | 9,671 


= 


a Reported by the Industrial Accidents Commission of California. 
b Reported by Fred Carroll, Commissioner of Mines, Denver, Colo. 
¢ Included in “ Other States.’”? 
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Tasie 31.—All Quarries: Fatalities and injuries per 1,000 300-day workers employed, 
by States, 1913 to 1917. 


Number injured per 1,000 300-day 


Number killed pe 1,000 300-day 
workers. 


workers, 


Aver- 
1913 | 1914 | 1915 | 1916 | 1917 age. 


1913 | 1914 1916 | 1917 


1.85 | 2.36 | 2.05 


69. 64 
I 57.97 
30.30 | 85.11 


California .........-. 
Colorado. . 


2.43 | 49.63 |130. 62 


3.85 | .35 | 4.76 | 2.53] 2.72 

1.69 | .26 | 1.64) 1.75] 1.27 

1.48 | 1.06 | 1.11] 1.55] 1.17 

5.19 | 1.24 | 5.25 | 5.01] 3.45 | 76.45 166. 23 
2.95 |...... -86 | 1.14] 1.68 | 77. 70. 01 
2.24 | 2.10 | 2.82 |....., 1.68 | 13. 28. 38 
5.36 | 5.24 | 1.33 | 1.49] 2.52 9 51. 88.75 
1.70 | 3.23 | 3.82 | 3.49] 2.62 i 99. 27 
5.34 | 2.41 | 3.01 | 1.01 f 3.15 176.31 (215.87 
4,73 |..-... 3.27 | 1.64] 2. 93. 93 4128. 67 
1.97 | 2.44 | 1.12 | 1.78] 1. 38.83 | 73.94 
peeewe ° 5.13 |31.36 | 11. 89.74 | 80.81 


13.02 | 29.80 | 62.70 | 28.69 

--| 24.39 /214. 29 | 13.70 
53.44 | 77.49 | 78.43 
New Jersey. .-....-.. . ‘ 5 3 ; 131.53 |143. 23 |227.57 |28 


New Mexico......... i ; . p42) | coca i 14.29 909.91 |302.47 |197.92 
New York. ......... 2 27) 1. i; jz 5 92.43 134.97 |138.16 /161.88 


New Hampshire. ... 


Oregon.............. 
Pennsylvania 
Rhode Island....... 


39.56 140. 
91 | 60.37 | 44.03 | 92.33 | 73.19 
150. 00 |132. 00 1154.63 |164,08 129.28 
95 (111.42 |191.58 129.71 161.11 


-16 | 77.96 }103. 52 }110. 60 ld. 
-43 | 83.33 | 57.69 


Wyoming... 
Other States 


Total......... B 5 2 5 : 88.81 {114.92 {117.30 /175.62 185.14 
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TasLE 32.—All Quarries: Number of active operators, by States, 1913'to 1917. 


State. 


Alabama. 


‘Maryland: 2.o22.ts5eccdes2 tee sasteststeSta pecenscen cs 


Massachusetts 
Michigan 


New J6rsey.2 oe ccescss sites ceSaielswaris sich scctemepecasaca 
New Mexico 
NOW YOrk.< sssis cesses s cess cween fadesssenoeenoseye 


OPSgON ssc ss2ed 22h seat ag eahehicesems-schetess sores] 
Pennsylvania... | 
hogs: Islangs 262 555255 cates sdaesseece ste vace'ysgae 


Soith Caroline «15 Sager sseanndcaysnebaaswcceeoareas | 
South Dakota. ... | 
TEnNeSSOB's 25 52 Fonds ee token cas pede en step eae See es ces | 


Nirpinia. os ccc0cs2cc05s's $Y Mab ioke 3 eclaamakeeiteacoewe 
Washington 
West Virginia 


1913 


2,941 


a Reported by the Industrial Accidents Commission of California. 
b Reported by Fred Carroll, commissioner of mines, Denver, Colo. 


¢ Included in “ Other States.” 


piazesy Google 


Number of active operators. 


1914 1915 1916 
28 25 24 
13 8 10 
14 16 14 

112 96 91 
41 38 b39 
45 42 33 

7 8 11 

32 30 37 
14 9 9 
77 70 71 
82 82 77 
45 43 37 
54 45 42 
66 62 61 
52 51 44 
54 45 41 

108 106 102 
33 30 30 
62 63 56 

112 11 94 
13 12 10 
15 15 8 

3 3 3 

27 31 23 
80 77 69 
10 8 7 

138 161 165 
24 29 20 

163 167 136 
13 19 17 
13 19 12 

675 656 517 
15 15 13 
11 12 12 
18 | 23 16 
56 55 48 
41 | 38 28 
B 21 19 
87 79 69 
67 69 64 
24 26 23 
40 45 35 

113 105 91 

3 5 
6 4 3 
2,729 2,674 2,335 


1917 


BNco BSB Ral 


(¢) 


Sa8 RB «a HSS SSF SPS “exe 
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Taste 33.—All Quarries: Injuries classified by States and character of disability. 


State, 


Fatal. ability. 


Total.a 


Permanent dis- 


Partial.d 


Nonfatal injuries. 


Tempc 
ability.« 


ROG OK Yew oi:ae adic ose tebtins coadagiossdeege 
MGING.F oocrs:05-adeine irae s eaisieve dee die cittssae 


Nevada /. 


Now Jers69s os. eres ceceteesveeseceteess 
New Mexico... zd 
Now York i eccisic2se tet-eepaeds Secavends 


OROBN. oes ok can pcqwwadearpepsbacenese | 


Pennsylvania. 


Rhode Island..........-..-.2-.2.2-..-200+ 
South Carolina. ...............2... 2 cece eee | 


South Dakota... 


WisConslere oo. 5 oias6 5 oviceasaicis cscs eed sisace 
bi seats er 
Other States 


SLE ox 


ao oSR BSB SSB 


a Permanent total disability—Loss of both legs or arms, one leg and one arm, total loss of eyesight, 
paralysis or other condition permanently incapacitating workman from doing any work of a gainful 


occupation. 


b Permanent partial disability.—Loss of one foot, leg, hand, eye, one or more fingers, one or more toes, 
any dislocation where ligaments are severed, or any other injury known in surgery to be permanent 


partial disability. 
c Time lost, more than 14 days. 
d Time lost, 1 to 14 days, inclusive. 
¢ The 1,091 tem 


f Included in ‘‘ Other States.”’ 
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rary injuries represent a loss of 7,795 days, or 7.14 days each. 
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QUARRY ACCIDENTS IN FOREIGN COUNTRIES. 


Tables 34 to 38 contain the latest available data on the number 
of men employed and the number killed in the quarries of Algeria, 
Belgium, France, Great Britain, and Italy. These tables show the 
low fatality rate in those countries and indicate what proper pre- 
caution and inspection will do. In Algeria the industry is compara- 
tively small, but the fatality rate is higher than in any of the other 
countries named, 


TaBLE 34.—Number of men employed and number killed in and about the quarries of 
Algeria, 1900 to 1912, inclusive.4 


Number killed. 


Year. em- | By falls 


of rock, 
etc. 


Boe ae 


S&S 
~_ 
=) 
iid 
Orono KOON DOr w 


BRSSR BEES SNSe 


SA oti pope 


a Statistique de l’industrie minérale en France et en Algérie. 


TABLE 35.—Number of men employed and number killed in and about the quarries of 
Belgium, 1901 to 1911, inclusive. 


Number killed. Number killed. 
ie Number : Number 
ear. em- P rear. em- P 
ployed. | otal. cot | Ployed. | ‘otal. oh 
ployed. | ployed. 

37,270 25 0. 67 41 1.11 
36, 469 21 - 58 | 26 -71 
37,117 32 86 30 +85 
37, 913 33 .87 30 84 
38, 641 27 70 31 87 
37,927 31 - 82 |) 


@ Annales de mines de Belgique. 
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TaBLe 36.—Number of men employed and number killed and injured in and about the 
quarries of France, 1900 to 1912, inclusive.¢ 


Number killed or injured. 


By other 
causes. 


Number 
& By falls of 
Year. ar rocks, etc. 


Total. Per 1,000 em- 


By explosives. ployed. 


In- In- In- In- is In- 
Killed. jured. Killed. jured. Killed. jured. -| jured.d Killed. | jured.o 


87 120 8 29 32 161 310] 1.15 2. 81 
65 491 10 91 20 | 3,426 4,008 35. 89 
78 603 10 68 18| 3,049 3,720 -95 | 33.31 
74 577 ll 62 23} 3,058 3, 697 -95 | 32,33 
73 540 13 46 26 | 2,669 3,255] 1.03] 29.99 
69 601 68 20} 2,896 3, 565 88] 34.01 
59 687 6 59 23 | 3,249 88 | 3,995 .81| 36.32 
77 683 9 58 19| 3,240 105 | 3,981 -95| 36.10 
86 820 8 79 24| 3,682 118} 4,581] 1.00] 41.01 
63 840 14 77 16 | 3,922 93 | 4,839 83] 43.33 
79} 1,033 9 91 19 | 3,845 107 | 4,969] 1.00] 46.56 
59 | 1,210 18 67 25 | 4,276 102 | 5,553 -93 | 50.76 
65] 1,411 14 65 25) 4,905 104} 6,381 91] 58.33 


@ Statistique de l’industrie minérale en France et en Algérie. Only accidents in em quarries are given, 
including a few open-pit iron mines in which 1,000 to 1,200 men are employed. Underground quarries 
employing about 20,000 men are excluded. 

+’ The number injured in 1900 is on the basis of 20 days off duty by reason of the accident. From 1901 
to 1913, inclusive, the injury basis is incapacity for work 4 days or more. 


Tas.eE 37.—Death rate from accidents at ail quarries in Great Britain, wnder the quarries 
act, from 1895 to 1915, inclusive.4 


Number of employees. Number killed. 
Year. 
In 
quarry. 
Average for 10 years, 1895 

to 1904, inclusive........ 60,399 | 45,023 | 105, 422 95 1.57 20 0. 45 115 1.09 
5 85 1,42 14 -40 99 1.04 
85 1.46 12 . 36 97 1.06 
75 1.34 14 44 89 1.01 
76 1.40 16 52 92 1.08 
73 1.38 ll 36 84 1.00 
75 1.38 9 29 84 - 98 
81 1.56 18 - 58 99 1.19 
56 1.10 19 - 66 75 ~94 
69 1.35 16 54 85 1.05 
77 1.54 18 - 62 95 1.20 
62 1.55 12 -54 7 1.19 


a Compiled from Mines and Quarries General Report, with statistics. 
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TABLE 38.—Number of men employed and number killed in and about the quarries of 
Italy, 1896 to 1913, inclusive.4 


@ Rivista del Servizio Minerario. 


Google 


Number killed. 
By falls Per 1,000 
By ex- | By other - 
ofroek, plosives. | causes, | Total ployed 
15 24 0.78 
17 25 79 
20 29 -90 
25 34 1.02 
15 23 .73 
13 24 ~42 
Oe eer ee 53 -91 
34 2 44 75 
40 3 59 1.00 
35 3 49 83 
47 6 69 1.05 
33 2 51 75 
40 5 60 . 87 
38 2 56 81 
38 4 63 -91 
53 8 80 1.13 
48 9 75 1.06 
35 6 52 -73 


PUBLICATIONS ON ACCIDENT STATISTICS. 


A limited supply of the following publications of the Bureau of 
Mines has been printed and is available for free distribution until 
the edition is exhausted. Requests for all publications can not be 
granted, and to insure equitable distribution applicants are requested 
to limit their selection to publications that may be of especial interest 
to them. Requests for publications should be addressed to the 
Director, Bureau of Mines. 

The Bureau of Mines issues a list showing all its publications 
available for free distribution as well as those’obtainable only from 
the Superintendent of Documents, Government Printing Office, on 
payment of the price of printing. Interested persons should apply 
to the Director, Bureau of Mines, for a copy of the latest list. 


PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION. 


Butietin 115. Coal-mine fatalities in the United States, 1870-1914. with statistics 
of coal production, labor, and mining methods, by States and calendar years, com- 
piled by A. H. Fay. 1916. 370 pp., 3 pls., 18 figs. 

BuLietin 140. Occupational hazards at blast-furnace plants and accident preven- 
tion, based on records of accidents at blast furnaces in Pennsylvania in 1915, by F. H. 
Willcox. 1917. 155 pp., 16 pls. 

TECHNICAL Parer 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TECHNICAL PareR 61. Metal-mine accidents in the United States during the calen- 
dar year 1912, compiled by A. H. Fay. 1913. 76 pp. 

TECHNICAL ParER 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 

TECHNICAL Paper 118. Coke-oven accidents in the United States during the 
calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 16 pp. 

TECHNICAL PaPeR 124. Accidents at metallurgical works in the United States 
during the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp. 

TECHNICAL PaPEeR 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

TECHNICAL Paper 129. Metal-mine accidents in the United States during the 
calendar year 1914, compiled by A. H. Fay. 1915. 96 pp., 1 pl., 9 figs. 

TECHNICAL Paper 151. Coke-oven accidents in the United States during the 
calendar year 1915, compiled by A. H. Fay. 1916. 18 pp. 

TrecHNICAL Parer 164. Accidents at metallurgical works in the United States dur- 
ing the calendar year 1915, compiled by A. H. Fay. 1916. 20 pp. 

TECHNICAL PaPeR 165. Quarry accidents in the United States during the calendar 
year 1915, compiled by A. H. Fay. 1917. 77 pp., 1 pl. 

TECHNICAL PaprEeR 168. Metal-mine accidents in the United States during the 
calendar year 1915, compiled by A. H. Fay. 1917. 114 pp., 2 figs. 

TECHNICAL Paper 193. Quarry accidents in the United States during the calendar 
year 1916, compiled by A. H. Fay. 1918. 58 pp. 

TECHNICAL PareR 201. Accidents at metallurgical works in the United States 
during the calendar year 1916, compiled by A. H. Fay. 1918. 18 pp. 

TECHNICAL PaPER 202. Metal-mine accidents in the United States during the 
calendar year 1916, compiled by A. H. Fay. 1918. 91 pp. 

TECHNICAL ParER 206. Coke-oven accidents in the United States during the calen- 


dar year 1917, compiled by A. H. Fay. 1918, 19 pp. a 
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PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPER- 
INTENDENT OF DOCUMENTS, 


BuLietin 69. Coal-mine accidents in the United States and foreign countries, com- 
piled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

TECHNICAL ParEeR 27. Monthly statement of coal-mine accidents in the United 
States, January to August, 1912, and statistics for 1910 and 1911, compiled by F. W. 
Horton. 1912. 24pp. 5 cents. 

TECHNICAL ParerR 40. Metal-mine accidents in the United States during the calen- 
dar year 1911, compiled by A. H. Fay. 1913. 54 pp. 5 cents. 

TECHNICAL PapER 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, by F. W. Horton. 1913. 74 pp., 10 figs. 10 cents. 

TrEcHNICAL Paper 73. Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp. 5 cents. 

TECHNICAL PaPeR 94. Metal-mine accidents in the United States during the calen- 
dar year 1913, compiled by A. H. Fay. 1914. 73 pp. 10 cents. 

TECHNICAL PaPEeR 173. Coke-oven accidents in the United States during the calen- 
dar year 1916, compiled by A. H. Fay. 1917. 22 pp. 5 cents. 

Coal-mine fatalities in the United States during the calendar year 1915, with detailed 
figures for December, compiled by A. H. Fay. 1916. 80 pp., 3 figs. 10 cents. 

- Coal-mine fatalities in the United States, 1916, compiled by A. H. Fay. 1917. 
42 pp. 5 cents. 
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